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(21) 4836184/03 

(22) 07.06.90 
(46)23.04.93. 6nn. M 15 

(72) A.C.Hepe&auicwa. A.B.O>ommh, A.B.Axm3- 
AeeB m O.C.MyxaMeTrapwnoe 

(56) naTeHT CILIA Ns 3191677. wi. 166-14. 
onyG/iMK. 1965. 

ABTOpCKOe CBMAdTeilbCTBO CCCP 

N: 1254137. ic/i. E 21 B 29/10. 1982. 

(54) CnOCOB PEMOHTA OGCAflHblX KO- 

JIOHH 

(57) Mcno/ib30BaHMe: peMOHT ysacricoB c ona- 
raMM paapyiueHMfl h Ae<t>exTaMM b cTemcax 06- 

C&AHUX KOAOHH. CyiUHOCTb M306pGTeHMJI! 

noA6npaiOT UM/iMHApuHecicMA naTpy6ox pac- 
MBTHoro nepMMCTpa. A*nHa KOToporo 6o/tbiue 



BHyTpeHHero AwaMeTpa 2 peHONmpyeMoro 
ynacTKa o6caAHOM ko/iohhu, a AAMHa naTpy6- 
ica 6o/ibiije aahhu MMTepaana noBpe*AeHM*. 
npoM3BOA«T nonepesHyio Ae<t>opMaumo nai- 
py6xa no Bcefi Afl"He ao noTepw ycrofiHWBO- 
CTii* <t>MKcauHto ero b 3T0M nonoxeHMM, cnycx 
b cxaaxcMHy w ycTaHOBxy b 30He noBpexcAe- 
HMfl nyTeM 4>niccaTopoB. flpw 3tom MaTepwan 
naTpyGxa Bbi6wpa»OT no MOAyw ynpyrocTM - 
E. KOTopuft onpeAe/iniOT Ma cooTHoweHw*: 

I 4 p 

E« — • \, , rAe P - KOHTarTHoe AaB/iemie 
(h/R) 1v * 

naTpySxa Ha ctchkm o6caAHoA ko/iohhu: h - 
To/iiuwHa CTeHKM naTpyGica; R - paAuyc bhyt- 

peHHBA CTeHKM o6caAH0fl KOilOHHU. 4 M/1. 
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M3o6peTeMwe othocmtch k TexHO/iorwM 6uTb Mcno/ib30BaH3 BwcoKOK3MecTBeHHa« 3a- 

peMOHTHwx pa6oT b Me<t>f eAoSuaaiomeA npo- Ka/ieHHaa CTanb. cTexjion/iacTMK m Apyrwe Ma- 

muuj/ichhoctm. a MMeHMO. k cnoco6aM /imkbm- Tepnanu, xapaKTepn3yK>iune TeM t MTO 

AauMM ysacTKoa c owaMM paapyiueHun m HanpaxeHM*, B03HMicaiouuie b hmx nociie no- 

Ae$eicTaMM b CTeHKax o6c3AHUx ko/iohh. 5 T epw ycToAMMaocTM, He npesuujaiOT npeAenoa 

lle/ib M3o6peTeHM« - noaumeHMe 3<t>4>ex- TexyMecTn abhhux MaTepwa/iOB. T.e. coot- 

tmbhoctm peMOHTHbix pa60T m o6ecneMeKne BCTCTByiOT ynpyrviM Ae<t>opM3UMflM stmx Maie- 

paeHOMepHoro npMxaTM* naTpy6ica no Bcew pvia/iOB. 

ero AnviMe k o6caAW>A ko/iohhb npM ynpome- 3aTeM npow3BOA«T nonepeMHyio Ae<J>op- 

hmm npouecca ycranoBKM naTpy6ica 3a cqeT 10 MauMio naTpy6xa no sceA AflMHe ao noiepw 

HCK/IKWeHMa AOnOilHMTeilbHOrO BOSAeACTBMfl yCTOAMMBOCTM M 4>HKCaUHK> ero B 3TOM COCTO- 

Ha Hero. »hmm. 3TOro naipy6ox 1 noAa»T Ha bxoa 
Ha 4>Mr. 1 M3o6pa*eHO ycTpoArrBO Ann onpaexn 2 npomrMBaioiuero ycTpoAcTBa c 
npweeAeHM* naTpy6fca b coctoahmc noiepw npeABapMTe/ibHO.eiuiiOMeHHUM ABMraTe/ieM 6, 
ycTdflMMBocTM: Ha <t>nr. 2 ~ ceneHMe A-A Hd 4>mt. 15 nepeAaioiUMM BpameHMe Ha po/imkm 4 c no- 
li na 4»Mr. 3 - ceMenwe 5-E Ha <J>Mr. 1; Ha 4>wr. . moiamo MexaHMnecKoro npMBOAa 5. Poamkm 4 
4-naTpy6ox,3a<jMiKCMpoBaHHw«BCOCTOJiHitM 3axB8TUBa»T naTpy6o* m npoTsiniBaiOT ero 
noTepH ycToftSMBocTM. BHyTpb KOHMMecxoflonpaBKM2ycTpoftCTBa.no 

VcTpoflcTBO pin* npMBeAeHMq naTpy6xa 1 Mepe ABMxeHMJi naTpy6Ka BAO/ib BHyTpeHHeA 
e co<rro«HMe noTepM y cToflHM boctm - npoTHrw- 20 noBfipxHOCTM nocTeneHHO yBejiMMMBaeTC* pa- 
aaiomee ycTpoftcTpo - npeACTaiviJieT co6oA AMa/ibHaa Harpy3ica t AeAcTByioma* Ha Hero co 
KOHMMecxy io onpaBKy 2 c 4>opMoo6pa3yK>mwM cropoHu onpaBKM M^-3a yMeHbiueHuq ee Awa- 
crepxHeM 3 m po/imkbmm 4, aaKpenrteHHUMM M6Tpa* ti3BecTH0, hto tohkmc ynpyme 060/104- 
nd A^MHe onpaBKM. Po/imkm 4 caflaaHu c Mexa- km noA agActbmcm paAMa/ibHOA Harpy3KM 
HMMecxMM npMBOAOM 5. BpameHMe Ha kotopuA 25 TepntOT ycToAiMBOCTb. nepexonn k HOBOMy co- 
nepeAaercn ABMraTeJieM 6.Tioc/ie hpMBeAe- ctoahmio paBHOBecMfl c Bunyx/tocTbK), 
HMflnaTpy6KaBCOCTO*HMenoTepMycTOftHMBO- o6patueHHoA k ueHTpa/ibHoA ocm ijM/iMHApa. 
ctm npM noMOtuM ASHHoro ycrpoftcT&a oh fl/w o6ecneMeHM« nepexoAa naipySKa b co- 
<t>MKCMpyeTc» e aroM coctohhmm nocpeACTBOM CT0»HMe noTepM ycToflswBOCTM cny>KMT 4>op- 
<J)MKcaTopoa 7 4 coeAMHeHHbix Me)KAy co6pft 30 Moa6pa3yioiUMft CTepxeHb 3. KOTOpbiM 
crepxamMM 8. PIpmboa 5 npeAora B/ifleT M3 ce- KOHtie.HTpwpyeT paAMa/ibHyio Harpy3Ky na naT- 
6s ayiGrnaTyio nepeAasy c pahom BeAymefl 9 m py6oK, TepfiioiuMfl y ctommm BOCTb. . Aa/ibnefl- 
AByMa BeAOMUMM uiecrepHsiMM 10. 11. BeAy- uia« npOTflxxa naTpy6xa cenaaHa c 
iua« uiecTepHA 9 ycraHbs/ieHa Wa buxoahom npoAO/txaioiuMMCfl yae/iMMeHMeM paAMa/ibHoA 
Bajiy 12 A8MraTe/ifl 6; na saiiy .13 BepxHeA 35 narpy3KMM npMBOAMT KyBe/ihmeHMto Bbinyic/io- 
BeAOMoA mecTepHM ycraHOB/icH KpaAHMA Bep- ctm 060/1 omkm naTpy6xa. noTepPBiueA ycToA- 
xhmA po/iHK 4. a Ha Bany 14 HMXHeA aeAOMoA MMBOCTb, a pe3y/ibTaTe nero pa3Mepbt 
tuecrepHM xpaAHMA hmxchmA po/imk 4. Poamkm naTpy6xa 6yAyT cooTBeTCTBoaaTb TpaHcnopT- 
4 (m sepxHMe, m hm^khmc) cBH3aHHbie npMBOA* hum pa3MepaM Te/i. cnycxaeMux b cKaaxMHy. 
hum peMHeM 15. Poamkm 4, He CBA3aHHue c 4 0 b MOMeHT AOCTMxeHMA naTpy6xoM TpaHcnop- 
BanaMM 13 m 14, Bunp/ineHU ynpyro3/iacrM»«- * thux pa3Mepo& oh npoTarMBaeTCfl k KOHuy 
humm m/im noAnpyxMHeHu b pe3ynbT3Te Mero onpaBKM 2 m Ha BUXOAe M3 Hee CT»rMBaeTcn 
ohm oTcnexMBaioT Ae<t>opMauM» naTpy6xa. HecKOflbKMMM (^MKcaTopaMM 7 (cm. 4>Mr. 4). ko- 

EOKOBUe pO/IMKM 4 SdKpenJieHfatB KOHMMeCKOA TOpue XCeCTKO COBAMHRiOT M63KAy co6oA CTep- 

onpaBKe 2 c B03M0XH0CTbK> BpameHMB. Ohm 45 nchamm 8. Tbkmm o6paaoM ocymecrBJiaiOT 
He noAnpyxMHeHu m ycTaHoanenu coocho k onepauMKXf>MKCMpoBaHM« naTpyCxa 1 bcocto- 
4>opMOo6p33yiomeMy CTepxHio 3. sihmm noTepM ycTO Asm bocth. 

nociie aToro npoM380ART ycrraHOBKy nav 

Cnoco6 peMOHTa aaioiiOMaeTcsi b c/ieAyto- py6xa b 30He noBpexcABHMsi o6caAHoA ko/ioh- 
uieM. 50 hu. 

BHana/ie ocytnecTB/iniOT noA6op naTpyr> fljx* sToro c noMotUbio AepxaTenn (Ha Mep- 

xa pacneTHoro nepMMeTpa m ynpyrocrM. flaT- Texe He noxaaan) naTpyOoK. 3a<t>MKCMpoaaH- 

Py60K 1 BUnO/lHAIOT B BMAe TOKKOCTeHHOrO HUA B COCTORHMM nOTepM yCTOAMMBOCTM. 

KpyroBoro UMAMHApa M3 MaTepna/ia o6/iaAaK>- cnycxaiOT & CKBaxcMHy m ycrraHaB/iMBaiOT Ha 
mero cboActbom ynpyrocTM. npnueM nepM- 55 ypoBHe ysacTxa noBpe)KAeHMn oOcaAHoA ko- 

MeTp* uM/iMHApa 6onbuie BHyTpeHHerd /iohhu. CTfirMBaioiuMe naTpy6oK 1 4>MKcaTOpu 

nepMMeTpa peMOHTMpyeMoA o6caAHOM ko/ioh- 7 CHMMaiOT, nepeMeiuan Baepx coeAHHawmMe 

hu, a A^HHa - 6oflbtije MHTepaa/ia noape^e- mx cTepxHM 8. hto npMBOAMT k chatmk) pbah- 

hha o6c3ahoA KOAOHHbi. B KaiecTBe a/ibHoA HarpyaxM. AeACTeyioiueA Ha naTpy6ox. 

MaTepnana M3roToa/ieHMn naTpy6xa Mox cgT Qq a abActbmcm ycM/iMA b o6o/iOMKe, noTepwB- 
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weft ycTOMMMBOCTb, naipyGoK 1 B038pamaeTCs- 
b MCxoflMoe paBHOBecHoe cocTOflHt/ie. 

B CM/iy TOrO. MTO MCXOAHWft BHeUJHMfl flM- 

aMeTp naTpy6Ka HecKO/ibico 6o/ibiue BHyTpeH- 
Hero AwaMeTpa o6c3AHOm ko/iohhu. naipy60K 5 
nflOTMO m paBHOMepHO npi«KMMaeTC« k o6caA" 
HOfl KO/iOMHe. nepeKpuB ynacTOK noepexAe- 

Guam npoBeAenu na6opaTopHue wcnuTa- 
hm» cnocoGa peMOHTa o6caAHux kohohh Ha 10 
MOAenM o6caAHOft ko/iohhu c ue/ibio npo- 
BGpKH ero pa6oTOcnoco6HocTM. MoAe/ib 06- 
caAHOft ko/iohhu npeAcraB/iaeT co6oft 
TO/icTOCTCHHyio Tpy6y c BHyTpenHMM A^aMeT* 
pom 80. mm, napaMeTpoM 251.2 mm m a^ho* 15 
500 mm. 

naTpy60K 6uno/iH6H M3 CTeK/ionnacrotca b. 

BMA6 TOHKOCTeHHOrO Kpy 1*080 TO UM/WHAPa, 

roniunHa CTeHKM icoToporo 0,3 mm, a nepwMeTp 

251.6 mm. 20 

B KdM6CTB6 npOTflrMBaioiuero ycTpowcTBa 
ncnonb30Ba/i8Cb KOHMMecKaa onpaBKa co 

BXOAHWM AMaMeTpOM 100 MM. BSIXOAHWM - 70 

mm, ahmhoA 600 mm c oahmm <J>opMoo6pa3yio- 
iumm CTepxHeM BAQ/ib BHyTpeHHeft noeepxHO- 25 
ctm onpaBKM. HpoTsixKa ocyiuccTB/iH/iacb 
AaBiieHweM HaTopeu narpy6xa. Ha BbtxoAe H3 
npohrsirviBatoiuero ycTpo&CTea naTpy6px MMen 
AMaMeTp 70 mm, npMMCM <J>opMOo6pa3yioinnfi 
CTepxeHb yxe ho Kaca/ica BUBepnyTOft 060- 
/iomkm naTpy6*a. m b tbkom no/toxeHMM narpy- 30 
6ok 6u/i noc/ieAOBaTe/ibHO cmHyT AayMii 

<J)MKCaTOp3MM. CO^AWHeHHNMM MOKAy C060fl 
AByMfl CTa/lbHUMM CTepXHflMM. 

3aT6M naTpyfioic 6u/r cnymen a MOAenb 
o6caAH0ft ko/iohhu ao ypoBH* 30HW noBpex- 35 
Pfinm o6caAHOft ko/iohhu c noMombW Aepxa- 
rent, nonepeMHwe pa3Mepu KOTOporo He 
npeBbtuid/iM 70 mm. 3aTeM cTarnBaioiutie 4>mk- 
caTopw CABwra/iw k BepxHeMy Topuy naipy6Ka 
33 cm0t ycw/m«. nepeAaaaeMoro Mepe3 CTepx- 40 

HM. 

B MOMeHT chutvw noc/ieAHero <j>MKcaTopa 
cbo6oahuA naTpy60K nonnocTbio BOCCTdHO* 



B2 6 

bm/1 cboh> 4>opMy, npMXCaBtUMCb K BHyTpeMHCM 
CTeHice 06caAM0A kohohhu m nepeicpuB 30Hy 
nospexA^HMP. 

AHa/iorMMHbiM o6pa30M 6unw npoaeAenu 

MCnblTSHMH B yC/IOBMHX nOAHOrO 33nO/lHGHMR 
MOAe/1M 06C3AH0M KO/IOHHU BOAOM. 

ZlaOopaTopHbie AaHHue noATBepAM/"* pa- 
6oTOcnoco6HOCTb AaHHoro cnoco6a peMOHTa 
o6caAHbix ko/iohh. naTpy6o*c no/iHOCTbio, 6e3 

nOBpOKAeHMft M CK/iaAOK BOCCTaHOBM/l CBOIO 
<|)OpMy W IUIOTHO 06/iera/l BHyTpeHHIOK) CTeHKy 
oScaAHOf* ko/iohhu, M30/inpy* 30Hy nospex- 
AeHMfl. 

OopMy/ia m 3 o 6 p e T.e h m * 
CnocoS peMOHTa o6caAHMx ko/iohh. 
Bio-josaioiuMfi noA6op naTpy6xa pacneTHoro 
nepwMBTpa, nonepeMHyio /je<jK)pMauiiio naT- 
py6xa no Bceti A^MHe, cnycrc ero b cicBaxMHy m 
ycTanoBicy 8 3one noflpexAeHiin, o t n m m a 10- 
m n ft c » TeM, MTO, c ue/ibio noBWuieHM« 
3<t><t>eKTUBH0CTM peMOHTHbix pa6oT m 66ecne* 
MeHMH paBHOMepHorp npwKaTMJi naTpy6xa no 
Bceft ero ahmhc k o6caAHOft xo/iOHHe npw oa- 
HOBpeMeHHOM ynpoiueHMM npouecca ycTa- 
hobkh naTpy6xa 3a cmot hck/ho'mbhmsi 
AononHmre/ibHoro B03Ae«CTBMfl Ha Hero. Ma- 
Tepusji naTpy6xa Bbi6npaiOT no MOAy/t»6 ynpy 
rocTM E, npimeM nocneAHMCi onpeAenfltOT M3 

COOTHOUJeHMfl 

(h/R) 1Vfe ' 

rAe P - KOHTaKTHoe AatwieHMe naTpy6xa Ha 

CTCHICM 06C3AHO« KO/tOHHW; 

h- To/iiuwHa CTeHKM naTpy6xa; . 

R - paAwyc BHyTpeHHeft noeepxHOCTM 06- 

CdAHOft KO/IOHHU, 

a nonepeHHy«o Ae^opMauw^ naTpy6Ka no 
Bceg gxnvtm ocyiueCTB/iniOT ao notepvi ycTOii- 

MUBOCTM, 33TeM erO 4>MKCMpyiOT« 3TOM COCTO" 

AHMM m nocne cnycKa b 3ony floepexAeHun 

4>MKC8T0PU CHMM3IOT. ''V/!'' 
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(54) METHOD FOR CASING REPAIR 

(57) Use: repair of sections with localized 
failure and defects in casing walls. 
Essence of invention: a cylindrical sleeve 
of calculated perimeter is selected where 
the perimeter length is greater 
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than the inside diameter [sic: last clause 
should be either perimeter... perimeter or 
diameter ... diameter] 2 of the section of 
casing to be repaired, while the length of 
the sleeve is greater than the length of 
the damaged interval. Transverse strain 
is produced in the sleeve along the entire 
length until it buckles (loss of stability), 
it is locked in this position, lowered into 
the well, and placed in the damage zone 
by means of locking devices. In this case, 
the sleeve material is selected according 
to elasticity modulus E, which is 
determined from the relation: E = 
\A?/(h/R) 1 i/5 , where P is the contact 
pressure of the sleeve on the casing wall; 
h is the wall thickness of the sleeve; R is 
the radius of the inside wall of the 
casing. 4 drawings. 



[Figure 1 spans columns 1 and 2, under header] 

[see Russian original for figure] 
A B 
A B 
Fig. 1 

[vertically along right margin] 
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The invention relates to technology for repair operations in the oil production 
industry, and specifically to methods for repairing sections with localized failure and defects 
in the casing walls. 

The aim of the invention is to improve the efficiency of repair operations and to 
ensure that the sleeve is uniformly squeezed against the casing along its entire length, with 
simplification of the process of setting the sleeve by eliminating additional operations on it. 

Fig. 1 depicts the device for buckling the sleeve; Fig. 2 shows the A-A cross section 
in Fig. 1 ; Fig. 3 shows the B-B cross section in Fig. 1 ; Fig. 4 depicts the sleeve locked in the 
buckled condition. 

The device for buckling sleeve 1 (a drawing device) is a conical mandrel 2 with 
shaping bar 3 and rollers 4, attached along the length of the mandrel. Rollers 4 are connected 
to mechanical drive 5, which is rotated by motor 6. After the sleeve is buckled with the help 
of this device, it is locked in this condition by means of locking devices 7, interconnected by 
rods 8. Drive 5 is a gear drive with one drive gear 9 and two follower gears 1 0, 1 1 . Drive 
gear 9 is mounted on output shaft 12 of motor 6; upper outside roller 4 is mounted on shaft 
13 of the upper follower gear, while lower outside roller 4 is mounted on shaft 14 of the 
lower follower gear. Rollers 4 (both upper and lower) are connected by drive belt 15. 
Rollers 4 that are not connected with shafts 13 and 14 are implemented as elastoplastic or 
spring-loaded, and consequently they track the deformation of the sleeve. The side rollers 4 
are attached to conical mandrel 2 so that they can rotate. They are not spring-loaded and are 
mounted co-axially with shaping bar 3. 

The repair method involves the following. 

First, a sleeve of the calculated perimeter and elasticity is selected. Sleeve 1 is 
implemented as a thin-walled circular cylinder made from material having the property of 
elasticity, where the perimeter of the cylinder is greater than the inside perimeter of the casing 
to be repaired while the length is greater than the damaged interval of casing. The material 
used for fabricating the sleeve may be 
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high-quality quenched steel, fiberglass-reinforced plastic, and other materials characterized 
by the fact that the stresses arising in them after buckling do not exceed the yield stresses for 
the given materials, i.e., they correspond to elastic deformations of these materials. 

Then transverse strain is produced in the sleeve over the entire length until it buckles, 
and it is locked in this condition. For this purpose, sleeve 1 is fed into the opening of 
mandrel 2 of the drawing device after first turning on motor 6, which rotates rollers 4 with 
the help of mechanical drive 5. Rollers 4 grip the sleeve and pull it into conical mandrel 2 of 
the device. As the sleeve moves along the inside surface, there is a gradual increase in the 
radial load acting on the sleeve on the mandrel side due to the decrease in its diameter. We 
know that thin elastic shells buckle (lose stability) under the action of a radial load, going to a 
new equilibrium state with bulging turned toward the central axis of the cylinder. Shaping 
bar 3 serves to ensure buckling of the sleeve, concentrating the radial load on the buckling 
sleeve. Further pulling of the sleeve is associated with continuing increase in the radial load 
and leads to an increase in the bulging of the shell of the buckled sleeve, as a result of which 
the sleeve dimensions will correspond to the run-in dimensions of bodies lowered into the 
well. At the moment the sleeve reaches the run-in dimensions, it is pulled toward the end of 
mandrel 2, and at the exit from the mandrel it is clamped by several locking devices 7 (see 
Fig. 4) which are rigidly interconnected by rods 8. The operation of locking sleeve 1 in the 
buckled condition is accomplished thereby. 

After this, the sleeve is placed in the damage zone of the casing. 

For this purpose, with the help of a holder (not shown in the drawing), the sleeve, 
locked in the buckled condition, is lowered into the well and placed at the level of the 
damaged section of the casing. The locking devices 7 clamping sleeve 1 are released by 
means of upward displacement of rods 8 connecting them, which results in removal of the 
radial load acting on the sleeve. Under the action of the stresses in the buckled shell, 
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sleeve 1 returns to the original equilibrium state. 

Because the original outside diameter of the sleeve is slightly greater than the inside 
diameter of the casing, [sic: the latter should be a clause of the next sentence, not an 
independent sentence] The sleeve is tightly and uniformly squeezed against the casing, 
sealing off the damaged section. 

Laboratory tests of the method for casing repair were conducted on a model of a 
casing in order to verify its feasibility. The model of a casing is a thin-walled tube with 
inside diameter 80 mm, parameter [sic: parameter should be perimeter] 251.2 mm, and length 
500 mm. 

The sleeve is made from fiberglass-reinforced plastic in the form of a thin-walled 
circular cylinder with wall thickness 0.3 mm and perimeter 251.6 mm. 

As the drawing device, we used a conical mandrel with entry diameter 100 mm, exit 
diameter 70 mm, length 600 mm and with one shaping bar along the inside surface of the 
mandrel. Pulling was accomplished by pressure on the end of the sleeve. At the exit from 
the drawing device, the sleeve had a diameter of 70 mm, where the shaping bar no longer 
touched the twisted shell of the sleeve, and in such a position the sleeve was successively 
clamped by two locking devices interconnected by two steel rods. 

Then the sleeve was lowered into the model of a casing, down to the level of the 
casing damage zone, using a holder with transverse dimensions no greater than 70 mm. Then 
the clamping locking devices were shifted toward the upper end of the sleeve as a result of 
the force transmitted through the rods. 

At the moment when the last locking device was released, the free sleeve completely 
recovered 
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its shape and was squeezed against the inside wall of the casing, sealing off the damage zone. 

Tests were similarly conducted under conditions when the model of a casing was 
completely filled with water. 

Laboratory data confirmed the feasibility of this method for casing repair. The 
sleeve, without damage or crumpling, completely recovered its shape and fit tightly against 
the inside wall of the casing, isolating the damage zone. 

Claim 

A method for casing repair, including selection of a sleeve of the calculated perimeter, 
transverse strain of the sleeve along the entire length, its lowering into the well and 
placement in the damage zone, distinguished by the fact that, with the aim of improving the 
efficiency of repair operations and ensuring that the sleeve squeezes uniformly against the 
casing along its entire length while at the same time simplifying the process of placing the 
sleeve by eliminating additional operations on it, the sleeve material is selected according to 
the elasticity modulus E, where the latter is determined from the relation 

E > 1.4P/(h/R) 11/5 

where P is the contact pressure of the sleeve on the casing wall; 

h is the wall thickness of the sleeve; 

R is the radius of the inside surface of the casing, 
and transverse strain of the sleeve along its entire length is accomplished until it buckles 
(loses stability), then it is locked in this condition and the locking devices are released after it 
is lowered to the damage zone. 
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